A comparison of changes in nucleotide-protein interactions in the striatal, hippocampus and paramedian cortex after cerebral ischemia and reperfusion: correlations to regional vulnerability.
[32P]Azido-purine analogs of ATP and GTP were used to detect changes in phosphorylation and nucleotide binding induced by ischemia and subsequent reperfusion in rat brain striatum, hippocampus and paramedian cortex (PM cortex) tissues. Major changes in phosphorylation were observed for a 130-kDa protein, tentatively identified as the Ca2+ transport ATPase, and calcium/calmodulin-dependent protein kinase II (CaM Kinase II) in all tissues. However, recovery of the phosphorylation of the 130-kDa protein occurred only in the PM cortex on reperfusion. A 200-300% increase in [32P]8N3ATP photoinsertions was observed in the striatum and hippocampus regions for a 43-kDa protein with an isoelectric point of 6.8. This protein was identified as glutamine synthetase (GS) and the increase in binding was found to be due to both increased copy number and activation by Mn2+. An increase in [32P]8N3GTP photoinsertion into a 55-kDa protein, identified as the beta-subunit of tubulin, was found only in the striatum and hippocampus. This indicates the depolymerization of microtubulin in these tissues. These changes correlate to the vulnerability of the striatum and hippocampus to ischemia-induced neuronal death.